U S. ENVI RONMENTAL PROTECTI ON AGENCY
40 CFR Part 51
[ FRL- 4895- 4]
Air Quality: Revision to Definition

of Volatile Oganic Conmpounds - Exclusion of Acetone
AGENCY: Envi ronnmental Protection Agency (EPA).
ACTI ON: Proposed rul e.
SUMVARY: The EPA is proposing to revise its definition
of volatile organic conpounds (VOC) for purposes of
preparing State inplenentation plans (SIP's) to attain
the national anmbient air quality standards (NAAQS) for
ozone under title | of the Cean Air Act (Act) and for
the Federal inplenentation plan for the Chicago ozone
nonattai nment area. The proposed revision wuld add
acetone to the list of conpounds excluded fromthe
definition of VOC on the basis that these conpounds have
negligible contribution to tropospheric ozone formati on.
DATES: Conments on this proposal nust be received by
[insert date 60 days fromdate of publication in the

Federal Register ].

ADDRESSES: Comments should be submtted in duplicate (if
possible) to: Air and Radi ati on Docket and I nformation
Center (6102), Attention: Docket No. A-94-26, U S

Envi ronnmental Protection Agency, 401 M Street, SW,
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Washi ngton, DC 20460. Comments should be strictly
limted to the subject matter of this proposal, the scope
of which is discussed bel ow.

Public Hearing: |f anyone contacts EPA requesting a
public hearing, it will be held at Research Triangle
Park, North Carolina. Persons wishing to request a
public hearing, wanting to attend the hearing or w shing
to present oral testinony should notify M. WIIiam
Johnson, Air Quality Managenent Division (M>15), U S
Envi ronnmental Protection Agency, Research Triangle Park
North Carolina 27711, tel ephone (919) 541-5245. The EPA
will publish notice of a hearing, if a hearing is

requested, in the Federal Register . Any hearing wll be

strictly limted to the subject matter of the proposal,
the scope of which is discussed bel ow.

This action is subject to the procedura
requi rements of section 307(d)(1)(B), (J), and (U of the
Act, and 42 U.S.C. 7607(d)(1)(B), (J), and (U
Therefore, EPA has established a public docket for this
action, A-94-26, which is available for public inspection
and copyi ng between 8 a.m and 4 p.m, Mnday through
Friday, at EPA' s Central Docket Section, room M 1500, 401

M Street, SW, Washington, DC 20460. A reasonable fee



may be charged for copying.

FOR FURTHER | NFORVATI ON CONTACT: W I liam Johnson, O fice
of Air Quality Planning and Standards, Air Quality
Managenent Division (MD15), Research Triangle Park, NC
27711, phone (919) 541-5245.

SUPPLEMENTARY | NFORMATI ON:

| . Backgr ound

Three petitions have been received by the EPA asking
that acetone be added to the list of negligibly-reactive
conmpounds in the definition of VOC at 40 CFR 51.100(s).
These petitions were submtted by Eastman Chem ca
Conpany and Hoechst Cel anese Corporation on April 26,
1993, Hickory Springs Manufacturing Conpany on May 6,
1993, and the Chem cal Manufacturers Association on May
14, 1993. Along with their petitions and in suppl enent al
subm ssi ons, these organi zations submtted a variety of
scientific materials which support the assertion that
acetone is of negligible photochem cal reactivity. These
materi al s have been added to the docket for this
rul emaki ng.

The petitioners based their request for the
excl usion of acetone on a denonstration that the

phot ochem cal reactivity of acetone is not appreciably



4
different fromthat of ethane, which is the nost reactive
compound on the current list of conmpounds which are naned
in the definition of VOC as being of negligible
reactivity. Acetone's photochem cal reactivity arises

t hrough two chem cal pathways: through reaction with
hydroxyl (OH) radicals (k o reactivity) and through
photolysis. Data on the reaction of OHradicals with
vari ous organi c conpounds are reported in a review
article (Atkinson, R (1990), "Gas - Phase Tropospheric

Chem stry of Organic Conpounds: A Review" At nospheric

Envi ronnment , 24 A 1-41) which gives the followng rate

constants for reactions of ethane and acetone with OH

Et hane: 2.68 x 10-* cc/nol ecul e/ sec.

Acetone: 2.26 x 10-*® cc/ nol ecul e/ sec.

Thus, if the k 4 reactivities alone are considered,
acetone is |less reactive than ethane. Unlike ethane,
however, acetone under goes phot odeconposition, or
photolysis, in the atnosphere to formradicals, which
tend to cause increased rates of ozone formation. Total
reactivity of acetone, considering both k 4 reactivity and
phot ol ysis, was the subject of a special study reported
recently (Carter, W P. L. et al., "An Experinental and

Model i ng Study of the Photochem cal Ozone Reactivity of
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Acetone,” University of California/Riverside, Decenber
10, 1993).

The Carter report describes a series of
envi ronnent al chanber experinments and conputer node
simulations carried out to assess the tendency of acetone
to pronote ozone formation under atnospheric conditions,
relative to that of ethane. This was done by cal cul ating
and conparing the "incremental reactivities" of acetone
and ethane for a variety of atnospheric conditions
representing ozone episodes in 39 urban areas throughout
the United States.

"Incremental reactivity” is the nost recently
proposed quantitative neasure of the degree to which a
VOC contributes to ozone formation in a photochem cal air
pollution episode. It is defined as the anmount of
addi ti onal ozone formation resulting fromthe addition of
a small anpbunt of VOC to the urban em ssions, divided by
t he anount of conpound added. This neasure of reactivity
takes into account all of the factors by which a VOC
af fects ozone formation, including the effect of the
envi ronnent where the VOC reacts. The latter is
i nportant because the anmount of ozone formation caused by

the reactions of a VOC depends significantly on the
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conditions within the polluted atnosphere, such as VOC to
nitrogen oxide (NOx) ratio, VOC conposition, and sunlight
intensity. Figure 1 shows distribution plots of the
reactivity of acetone relative to that of ethane for the
39 urban scenarios used, where reactivity is defined in
terns of grams of ozone forned per gramof VOC emtted.
(Use of the unit granms of ozone fornmed per gram of VOC
emtted is significant. Another way of defining
reactivity is in terns of grams of ozone formed per nole
of VOC emtted, which would give different results. For
practicality, the EPA has elected to adopt the grans
ozone per gram VOC basis, since grans (or tons), rather
than noles, is the mass unit used in regul ati ons dealing
with VOC emissions.) In Figure 1, acetone/ethane
reactivity ratios less than 1.0 indicate scenarios where
acetone is |less reactive than ethane. The acetone/ethane
reactivity ratio, as reported by Carter, appears to have
wi dely varyi ng val ues anong the 39 urban scenarios and to
reflect, with a few exceptions, slightly lower reactivity
for acetone. For one scenario, which represents
unusual 'y high NOx conditions, acetone was calculated to
be over two tinmes nore reactive than ethane. This is due

to the unusually lowreactivity of ethane for that
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particul ar scenario, rather than to hi gher acetone
reactivity. Figure 2 shows the variability of ethane
reactivity relative to that of a "typical" urban VOC m x.
Figure 2 also shows that the reactivity range of acetone

falls entirely within the range for ethane.

[ I NSERT FI GURE 1 AND 2 HERE]
Al t hough there are uncertainties in acetone's
at nospheri ¢ phot o-oxi dati on nechani smand in the other
aspects of ozone-rel ated atnospheric photocheni stry, one
can reasonably deduce, based on the Carter report, that
acetone and et hane probably have nearly the sane
reactivity for nost sets of environnental conditions.
Addi tional studies have been conducted on the
relative reactivity of acetone in Europe. For exanple,
R G Derwent and M E. Jenkins (Hydrocarbons and the
Long-range Transport of Ozone and PAN Across Europe,

At nospheric Environnent , vol 24A, p 1661-1678, 1991) used

a chem cal nechanismto cal cul ate ozone inpacts of
acetone, ethane, and other VOC for three trajectories
across Europe. The photochem cal trajectory nodel the
aut hors enpl oyed was devel oped at Harwel | Laboratory

(United Kingdom) and was used to cal culate the
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phot ochem cal ozone creation potential (POCP) values for
69 organi ¢ conpounds, including acetone. The POCP val ues
were assigned to VOC species according to a relative
scale, with ethylene having a val ue of 100.
Dr. Derwent reported in a letter (January 27, 1994) to
EPA that: "A conparison of POCP' s for ethane and acetone
in the work of ny colleagues at Harwell Laboratory, which
incidentally updates the acetone entries in the VOC
Protocol Annex, gives 8.2 + 4.0 and 9.2 + 2.0,
respectively.” The difference between these nunbers is
not considered to be statistically significant.

| f acetone is accepted as having negligible
phot ochem cal reactivity, exenpting acetone from
regul ation as an ozone precursor could contribute to the
achi evenent of several inportant environnental goals.
For exanpl e, acetone can be used as a substitute for
several conpounds that are |listed as hazardous air
pol lutants (HAP) under section 112 of the Act. Methylene
chl oride and nethyl chloroformare HAP that are used for
nmetal cleaning and for flexible polyurethane foam
bl owi ng. O her HAP, such as toluene, are often used as
solvents in paints and coatings. Acetone can substitute

for these substances in sone circunstances.
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Acetone can al so be used as a substitute for ozone
depl eti ng substances (ODS) which are active in depleting
t he stratospheric ozone layer. Under the London
Amendnents to the Montreal Protocol on substances that
depl ete the ozone |ayer ("Mntreal Protocol"), the United
States agreed to phase out production and consunption of
certain chlorofl uorocarbons (CFC) by the year 2000 and
nmet hyl chl orof orm by 2005 (see 58 FR 15016 (March 18,
1993)). In 1990, Congress added title VI to the Act in
part to provide for the inplenentation of this phaseout
(see 42 U.S.C. 7671 et seq.). The 1990 Anendnents
specified an initial list of Class | and Class Il CDS
aut hori zi ng EPA to add conpounds to both |ists depending
on a given conpound's potential to contribute to
stratospheric ozone depletion, ( 1d. 87671la.) The 1990
Amendnent s further required phaseout of the production
and consunption of Class | ODS by 2000, nethyl chloroform
by 2002, and Class Il ODS by 2030 (see 42 U.S.C. 7671c,
7671d). At the fourth neeting, in 1992, of the parties
to the Montreal Protocol in Copenhagen, Denmark, the
parties adjusted the phaseout schedules for O ass |
subst ances under the Mntreal Protocol to phase out C ass

| CFC and nethyl chloroformby 1996. |[In 1993, EPA



10
proposed to accel erate the phaseout of Cass | CFC and
nmet hyl chloroformin order to discontinue use of these
conpounds after
January 1, 1996 (see 58 FR 15022).

As a result of these phaseout deadlines, there is a
need to devel op substitutes for ODS. Al low ng w der use
of acetone will facilitate the transition away from ODS
wi t hout adversely affecting efforts to control ground
| evel ozone concentrations. For exanple,
chl or of | uor ocarbon-11 and net hyl chl orof orm have been
used as foam bl ow ng agents in the nmanufacture of
pol yuret hane foam These conpounds are al so used in
metal cleaning in the aircraft manufacturing industry.
Both CFC-11 and nethyl chloroformare |isted as C ass |
substances under title VI of the Act, i.e., as substances
t hat have the highest stratospheric ozone- depleting
potential. Acetone may be able to be used as a foam
bl owi ng agent and cl eaning agent in place of these
chem cal s.

The EPA has already |isted acetone as an acceptabl e
ozone-depl eti ng substance substitute under the program
known as the "Significant New Alternatives Policy" (SNAP)

program (59 FR 130444, March 18, 1994). Wthin the
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context of the SNAP rule, substitutes are "acceptable" if
they are technically feasible to be used as an
alternative to an ODS for particul ar uses and give
reduced overall risk to human health and the the
envi ronnent conpared to the ODS they replace. In the
SNAP rul e, EPA |isted acetone as an acceptable substitute
for flexible polyurethane foam bl owi ng (59 FR 13132).
The SNAP rule lists ketones (which include acetone) as an
acceptabl e substitute for solvent cleaning in netal
cl eani ng, el ectronics cleaning, and precision cleaning
(59 FR 13134). Ketones are also listed in the SNAP rul e
as an acceptabl e substitute solvent for aerosols and for
adhesi ves, coatings, and inks (59 FR 13145).

In each of these areas of concern, toxic air
em ssions and depl etion of stratospheric ozone, adding
acetone to the list of negligibly-reactive VOC wil |
support the EPA' s pollution prevention efforts. By
enacting the Pollution Prevention Act of 1990, Congress
established as a national policy that "pollution should
be prevented or reduced at the source whenever feasible"
(42 U.S.C. 13). An inportant part of EPA s pollution
prevention strategy i s encouragi ng conpani es to use

substitutes in their production processes that are nore
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environnental | y benign than the substances they currently
use. For exanple, in its blueprint for a conprehensive
national pollution prevention strategy, (56 FR 7849
(February 26, 1991)), the EPA recogni zed that the
definition of pollution prevention includes a "switch to
non-toxic or less toxic substitutes” ( 1d. at 7854).
National air em ssions of acetone fromindustrial
sources were estinmated to be 80,000 tons per year in
1991. It should be noted that due to the high volatility
of acetone, increased use of acetone for netal cleaning
will nost likely increase em ssions of the conpound to

the air. . The EPA Response to the Petition

Based on the scientific data presented in the
material submtted by the petitioners, EPA accepts the
concl usion that acetone is not appreciably different from
ethane in terns of photochem cal reactivity. The EPAis
responding to the petitions by proposing in this notice
to add acetone to the list of conpounds appearing in 40
CFR 51.100(s) that are considered to be negligibly
reactive and are thus excluded fromthe definition of VOC
for ozone SIP and ozone control purposes. The revised
definition will apply in the Chicago ozone nonattai nment

area pursuant to the 40 CFR 52.741(a)(3) definition of
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vol atile organic material or volatile organic conpound.
States are not obligated to exclude fromcontrol as a VOC
t hose conpounds that EPA has found to be negligibly
reactive. However, if this proposal is nmade final, EPA
wi Il not enforce neasures controlling acetone as part of
a federall y-approved ozone SIP. In addition, once this
proposal is made final, States should not include acetone
in their VOC em ssions inventories for determ ning
reasonabl e further progress under the Act (e.g., section
182(b) (1)) and may not take credit for controlling
acetone in their ozone control strategy. Further, after
this proposal is nade final, acetone nmay not be used for
em ssions netting (e.g., 40 CFR 51.166(b)(2)(c)),
of fsetting (40 CFR appendix S), or
trading with reactive VOC (Em ssions Tradi ng Policy
Statement, 51 FR 43814, Decenber 4, 1986 and Economi c
I ncentive Program Rules, 59 FR 16690, April 7, 1994).

Since acetone will no |longer be treated as a VOC, a
State should revise its base year inventory and pl ans
that rely on that inventory (e.g., the 15 percent plan)
to renove acetone and the VOC em ssions reduction credit
taken fromcontrolling acetone. To avoid unnecessary

wor k, however, States may account for the fraction of the
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VOC i nventory that acetone conprises or the anount of
reduction clainmed for controlling acetone. If the
acetone fraction in the inventory or the anount of
control claimed is not significant for a particul ar area,
EPA woul d not expect a State to revise its em ssions
inventory or a plan based on that inventory to account
for the revised VOC definition.

In addition, corrections are made to the nanmes of
t hree conpounds whi ch have previously been exenpted from
the definition of VOC, 1,1,1-trichloro-2,2,2-
trifluoroethane (CFC-113) is changed to 1,1, 2-trichl oro-
1,2,2-trifluoroethane (CFC 113); chlorodifl uoromethane
(CFC-22) is changed to chl orodifl uoronethane (HCFC 22);
and trifluoronethane (FC-23) is changed to
trifluoronmethane (HFC-23). These changes are corrections
to nonenclature only and are not substantive.

Pursuant to 5 U.S.C. 605(b), | hereby certify that
this action will not have a significant econom c i npact
on a substantial nunber of small entities because it
rel axes current regulatory requirenments rather than
i nposi ng new ones. The EPA has determned that this rule
is not "significant" under the terns of Executive O der

12866 and is, therefore, not subject to Ofice of
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Managenent and Budget (OVB) review. This action does not
contain any information collection requirements subject
to OVB revi ew under the Paperwork Reduction Act of 1980
(44 U.S.C. 3501 et seq.).

Assum ng this rulenmaking is subject to section 317
of the Act, the Adm ni strator concludes, weighing the
Agency's limted resources and other duties, that it is

not practicable to conduct an extensive econom c i npact
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assessnent of today's action since this rule will rel ax
current regulatory requirenments. Accordingly, the

Adm ni strator sinply notes that any costs of conplying
with today's action, any inflationary or recessionary
effects of the regulation, and any inpact on the
conpetitive standing of small businesses, on consuner
costs, or on energy use, wll be |less than or at | east
not nore than the inpact that existed before today's
action.

Li st of Subjects in 40 CFR Part 51

Adm ni strative practice and procedure, Air pollution
control, Carbon nonoxi de, |ntergovernnental relations,

Lead, Nitrogen dioxide, Ozone, Particulate matter,
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Reporting and
recor dkeepi ng requirenents, Sulfur oxides, Volatile

or gani ¢ conpounds.

Dat e Carol M Browner
Adm ni strator

Billing Code: 6560-50-P
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For reasons set forth in the preanble, part 51 of
Chapter | of title 40 of the Code of Federal Regul ations
is proposed to be anended as foll ows:
Part 51- REQUI REMENTS FOR PREPARATI ON, ADOCPTI ON, AND
SUBM TTAL OF | MPLEMENTATI ON PLANS.

1. The authority citation for Part 51 continues to
read as follows:

Aut hority: 42 U.S. C. 7410(a)(2), 7475(e), 7502(a) and
(b), 7503, 7601(a)(1), and 7620.

2. Section 51.100 is anended by revising paragraph
(s)(1) introductory text to read as follows:

§51.100 Definitions.

* * % * *

(s) * * *

(1) This includes any such organi c conpound ot her than
the foll ow ng, which have been determ ned to have
negli gi bl e photochem cal reactivity: nethane; ethane;
nmet hyl ene chl oride (dichloromethane); 1,1, 1-
trichl oroethane (nethyl chloroforn); 1,1,2-trichloro-
1,2,2-trifluoroethane (CFC 113); trichlorofl uoronethane
(CFC-11); dichlorodifluoronethane (CFC 12);
chl orodi fl uor omet hane (HCFC-22); trifl uoronmethane (HFC

23); 1,2-dichloro 1,1, 2,2-tetrafl uoroethane (CFC 114);
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chl or opent af | uor oet hane (CFC-115); 1,1,1-trifluoro 2, 2-
di chl or oet hane (HCFC-123); 1,1,1, 2-tetrafl uoroethane
(HFC-134a); 1,1-dichloro 1-fluoroethane (HCFC 141b); 1-
chloro 1, 1-di fl uoroet hane (HCFC 142b); 2-chloro-1,1,1, 2-
tetrafl uoroet hane (HCFC-124); pentafl uoroet hane (HFC
125); 1,1, 2,2-tetrafl uoroethane (HFC-134); 1,1, 1-
trifluoroethane (HFC 143a); 1, 1-difl uoroethane (HFC
152a); acetone; and perfluorocarbon conpounds which fal

into these cl asses:

Bl LLI NG CCDE 6560- 50- P



